Functional characterization of mouse granulocytes and macrophages produced in vitro from bone marrow progenitors stimulated with interleukin 3 (IL-3) or granulocyte-macrophage colony-stimulating factor (GM-CSF).
Bone marrow from C3H/ouj mice was depleted to < 1% of CD11b+ granulocytes and macrophages using paramagnetic beads coated with sheep anti-rat antibodies. CD11b- cells, enriched three- to fourfold in colony-forming cells, were stimulated in liquid culture with interleukin 3 (IL-3) or granulocyte-macrophage colony-stimulating factor (GM-CSF). Cultures stimulated with IL-3 or GM-CSF increased cell numbers fourfold at 7 days, with the CD11b+ population increasing to 63% +/- 9% (n = 5) with IL-3 or 96% +/- 1% (n = 4) cells with GM-CSF. Functional responsiveness of the granulocytes and macrophages was assessed by flow cytometry in an oxidative burst assay using dichlorofluorescein (DCF) and a quantitative phagocytosis assay using opsonized fluorescent beads. Granulocytes and macrophages, identified by light scatter characteristics and allophycocyanine staining of CD11b, were assayed simultaneously with granulocytes from fresh mouse bone marrow and peripheral blood. GM-CSF-generated CD11b+ cells had higher oxidative responses than similar populations produced in response to IL-3. The oxidative burst of these in vitro generated CD11b+ populations was similar to the equivalent fresh bone marrow population. Oxidative burst responses of peripheral blood phagocytic cells could not be adequately measured in this system. Peripheral blood CD11b+ cells were the most phagocytic, followed by GM-CSF-stimulated CD11b+ cells; IL-3-stimulated and bone marrow CD11b+ cells were the least phagocytic. These data demonstrate that functional granulocytes can be produced in vitro using growth factors and that GM-CSF produces a more responsive cell than IL-3.